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(54) RECEPTION PATH SEARCH METHOD FOR CDMA RECEIVER, AND SEARCHER CIRCUn 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a valid delay profile by 
making the number of times of continuity of vector addition variable, 
monitoring the change of the phase angle of a complex base band 
signal, stopping the continuity of vector addition when the phase 
angle is changed so as to be made larger than a fixed threshold, and 
generating a power-added delay profile. 

SOLUTION: A power adding part 7 is controlled so that each time 
the total number of delay profiles generated by a delay profile 
generating part 2 reaches a preliminarily decided threshold, a 
power-added delay profile held by a power adding part 7 can be 
outputted to an output terminal 9, and this can be cleared. When a 
co-phase added delay profile is held by a co-phase adding part 6, 
the co-phase adding part 6 is controlled so that the added and held 
co-phase added delay profile can be outputted to the power adding 
part 7. Then, the co-phase added delay profile outputted from the 
co-phase adding part 6 is power-added. 
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titer << u^yuy r ^ /uSr#HRbrai«J*Sfi^^*: 
f-rsW»»«*7c»« (CDMA) iiff^Swg 

[f»*«2] «F#»«*7C«« (CDMA) iim^S 

#3R HI -oa?**:*-*- sctci!)**87*-^^ 
*WRP§4:, 

*ft#«^«FfB L # V Hia J; 0 * # V icMISS*-< * 

sF^^ttTt^ai — i?^9'<9 Ww^^ittJlSx 4 u-f 
raffiaP***^^ M^d77^;k07x^^ 
9 ^(OPtBSP^jh,*:^ W^D77^^?:Iift, 5-0 
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M«T-r5^te^p^^[5g<t, 

^<Dmmu»&mx~mx ztitzmmmztitcT* 4 \s4 

/P77^/^Sfl^^ ^ ^^71-^^^ h 

*) milUm £ ixfcf* W7 p P77>f ^SrWffi«l*-ra 
MKx -f W/n77>f /uftril»BfC— 

4 r 4 Mz.m^^X^M(0^{%9 4 % >^Sr l o 

i/^ 7-p 7 7 ;H:i**p|i Lfcf Cffi^ 

W^)S^7tP1ffi*P»$iX3tx^ H'7'n7ri'^oSlfi 
^^5; y^gffl7x— 7y^^ h/noS^ffiSrSfi * 

[§i*:«7] n^itm&Tmm (cdma) iim^s: 



(3) 

3 

5: ^^Sic^o y h ^tvfcmria^^— vxf^v b^ 

M&.tttf¥.iS3&ft5 Z tick*), S*Wtt¥*&S*vfc:7 

x.—itis?^? h^^wm-r^y^—^^9^9 b^w- 
van t , /<? 

JMrfE^-r M7d y t 4 >\'±&M<n$Li$rt-z>m&.7 ! >< u 
tBJbPSISftfcx-f W"f 7077^/^71- i>^if^<9 20 

[^flAP^gB i: , 

7077^*®^^^ 5 y^©7i-yy^^ h 

US73*PlP$ttfc7 f -< K7 , D77-f/l'4»aft»t5 
®7J*P®Sl3i:, 

iwiEiaejt«aiJT?i)(rea*f*»t sjifc7i-^^ 
-rst*(cgrf2i^ffi*p^^nfcx^ w7P77-f/i' 

— ^«»(C^J5g§*XSv*^ H , 7*P7 7'f/l'0^lEl 
^gffltfc}3£;h,T^5m;WP|?£iX;fc^ ^7*077 

mm U # i Mitfc J; 9 *: # < ft fc ¥Ui«r $ ttJt ic ttflj 
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AWE L # v J: 9 * # < fti> t mm £ ft & 
SfK«*tttt¥^£ftfc:7i— i^v^* h/wSrWIES 
^9 bMz^<9 b/\'to&LXmt&&*'<9 h/u£H£r 
tar tSr^«ti-SSt*«7^IE«ftwS«^^ • If— 

^O^-CMIEI^ffliP^lcllffiJPSPSixfc 

W7 , d77>f /^Msnri^i^cii, :© 
titers ujy>a7T'<j\>>*ffi%imjjto&£ 

ftfcx-f U-f 7 P n7r-l'/K-fl:7J*P*L.fc^(Ztt)7J-r5 

«rlE**ai||t»B:i»EiaiffiJP*«ottl 
7Ji--5|B]ffiAP»^n^T J 'C K7 , c7 7^^S<l^-l' 
5 >9&<D7 aL — i/>9^9 b^(OQt}fa*&.fe9<i 5 

I 0 0 0 1 ] 

**WI4, CDMA (Cod 
e Division Multiple Acces 
s : flF*&W*3cttR) Sllgf^ll^^ • f— ^ 
ife *J J; V - -y - HI 88 M -T S . 

[0 0 0 2] 

m&v&m] cDMA^fTf^ti, -^/u^/^eaftS: 
teofc^^^-i^-c (rake) , n-^-ity^^ 

[0 0 0 3] C DMAiiflr*SC-Ctttt:*«F*"e4t: 

tic $ -f-tr , SftfiiJT- i ix^ffifetmi- 5 tefficW 

frof;y7"^-(?yy (^94^.^9) &aEL<lB]#] 

[0 0 0 4] «ajx.«#M¥9- 1 8 1 7 0 4-§-<2;ffi (J£* 
T, ^lCO$fe^S«tV^7o ) CDMAgffSI 
|:i«§»t-f • 7>{ v^t^ifciSaw by-y*>9 • 7 
4^1Jl£WLrt. -9— • 7^ V3tft», ««*ix5Sfl|/-« 

•etu^r'tbcD h7 v*>9 • 7 4 ^1J\z.m^X, FyyJf 

^9 • 7 j >xx*K?ix<n&m'***wm : &m i -tz>-? 



(4) 

5 

[0 0 0 5] EB 5 tt±E» 1 <D9cftmffi<Dm*W)ft$:7!k 
t«*HT?> (a) fi % LT*5 9, 

S:mm#tfflra^tti^m\ (b) id^i-g:«*-f 
^ya-r^o (d) c^t^yhD-^stii^or^ 

noh7y*^"7^^|:|l9ST5. (c) {C^: 
th7 • 7 4 ^XXtemV^Xbivtz^n^tl 

i»lt*Ufc»«flt#«)»aC«rJtttbDLL (Delay 

Lock l o o p) v&m^^omm&wi&m 20 

m-tZo *fc, (d) 

5o ft 1 »3fefrtt«-e«c. roj: 5^LT»^n^# h 

>f 5/ hfcif A^tiS^V p y h • 

v^V'^yKDtttBSrSSpt Lt^ffll, RAKE^ 

[0 0 0 6] ^JSIffi, «*.tf±IEW"CttN^^ 

±lEft 1 ©*fifa«"Ctt*— ^ • ^#fcJ;£j£iSH 
[0 0 0 7] *fc, #BS¥l 0-3 2 5 2 3 ^« (E* 

— S/g y7-f;u*-ertj(ts: irfci (9 Br K 
[0 0 0 8] I3 6f3\ ft2 0$fctT&fifc£>1^— ^-y— (hIB8 

f^^^HIf S l^fttl) A/D^M 1 0U, 50 
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tBStBBSSr— feW— ^teHlco^T##£^JtSll8S& 
I02i, *W*BBB«l 0 2<oW*fll*RSrA/DaB* 
$101 <£>#ijx.h£ 4{g<£>1^>:7 p y >^jffi*T^^y^ 
LEt^>^^^-^3^7^yu^l 03^, 4>9tf 

^7^;u? i o 3tt>^y v^Lit^nfcta 

SffilB«#©«*PSr#«)Sm*»HI£«Bi 0 4 ir, ffiE 

^ W7 p n7r>f/^*ft5¥«Hb»i o 5 
SJ5 1 0 5K«fc fl^fcfcixfc^-f U<<r :7 p p:7T'1'/l'<£>t: 0 ~ 
^ P o p t Sr*«)*3i<cSfi^>f S >^ r o p t 

^^ttigp 1 0 6 X *)m$LtSthh 0 
[0 0 0 9] r^^/^fHi^S^ m*'<—X'<>'\r 

^***«**i:T*i£*BBBII[S:J|tW-rao 
A/D**»l 0 lCQIJ-^y >^H««Sr^s/^u- 
htD2<g£U B7i:*tJ:5fci 94 ^*py h&L 

n + l#@<D.Xn y h<£>m + 1 SgOi^^Ol^f 

s«#>r ^>^-rftfc%it»«#*wpn (i) 

(^-r^Sft^^OiStbSr r ir-TSi:, S (2 LMn + 
2Mm+ t ) frbS (2 LMn + 2Mm+ 2M— 1 + 

t) &x<Dft&&l7—9\c&:m£tix\t*z>a S6oT, 

SC^il9aK^^#^^BB-r5*BS:ffiBB«[Rnin (t) 
tf^t b/i>»b LX'ftbtiZo 

Rnm ( r ) = £ i = 1 S (2 LMn + 2Mm 

+ 2i+r)Xconj (Pn (i)) 

fit, c o n j ( ) f*«Si#fi:S:*-ro ^T> 

ur»foixfc testa mm*7~-i>^? 

Vfrb^Oo ft 2 *>*fTtt«-Ctt\ FJfS^i^-^te 

[ST = Tmin~Tmax [:o^T rW7x-v ? y^ 
pW^yU (N = NpXMfy^) ©/^Byh^# 

/u{c:oi>-ci^tiiP^ (-<^ h^fit LTJPSP) L, t^: 

[a^Stt67x-^y^^ h/WRn (r) Ogff 
^ ^ s 7 x Mtttt57 P P7r>f^n+ 1#@ 

ho^^jtisasgi o 2<ota^m-^R tt^ 

Rn (t) =Ii=o- N-lS (2LMn + 2 i + 
r)Xconj (Pn (i) ) 

[0 0 10] 4 >9tf\s— is a >74/l'9 1 0 3X&. 
^<nm^xmbicitL s 3-y7i> — KZ)2ffifOt>^ufl 

mx\^ Tkmnm&i o 2<nmt>-rz>zfT2 7y>( ;i> 

(a) CO 1 /2 f 5 /7 P fi07x- iP>^^<9 bMZ s 

(b) ic^fJ: 1/8^2/^Slco^^ h/u«r»A 
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Ln- s<X7j;i>># V V (c) {CTjk-TXo^ 

So ^2 05fetT^-Cfi^(7)J: 5 (-LT^Uffllli^i 0 

2 O^fgff^S^^ 1 /A \C^m LtV^S 0 
[00 11] C(DJ;5(-UT, &*ny hft|c[^ffiAP» 

*P»£tToTS/NJt ^^]_L$it^)^ 
>-y^/U? 1 0 3(DtB^i-5^.y^ P ^— h<£> 1 

ft s ?sy<r>7*—*?>y<<9 h^mtjm (icteric 

Wb«fP l 0 5 -e«Mo*. -TftfofeBI— Sff 94 % 

AnH cStitz.?* 4 U4 ^ziy T 4 /^Srttl^J"f"^o tf-^tfe 
0 6(i^oj; 5t-LT®;^PW£*ifc^ W 

4 % >?x o p t srta^-r^o 

[0 0 121 

—v^sr^* h/ufcifMHJpilu <<9 WMB^-f u>r 

/p?/^/^*^, i|i^It^i[:^/:oti^ 30 
[0 0 13] wtitt, Sftof^f K^P7r>f^B 

[0014] tfcoT, ^*<o J: 5 Wffi— ^HFfi:? 
x.<—*JK?*<9 h/^l^tB^P^LT^^ h/U*D»*ixfc. 

J: 9 teefiMB0>tt«**:#c# < fcftsi" Lt 
[0 0 1 5] 
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fcfc* *«ntfffiCDMAftttK|OS(|/^ • 

[0016] *»WK:«6SM»^^ • 

■E*p©«**Wea!*t*i"« rii:±!l#*57*-y 
>^9 h/u£r> — i£<z>ffiiai;:o^T§ff * 

j*u z<D-7£mmmz&&ztizmmirz>7*j ^4^ 

y y ?v<DW&\^^>^xy ^ — 9 J>if^<9 

^^yp77^f/^«U ^^®^iP*S*X^X 

-t&n^rftm&ytmm (cdma) a«**<Dsm«« 

J: *9 m!fE«^JP® S tilt? J ^^7 7 >f /wSr^rti- 

[0017] «o-c, ea»©*{bi!:»«u-ca«Kw 

ffi»P*ia»S:«J»-rSwi:^-et, S / /NitOiSv^, i 
0#«*^-f ^^B77>f^*t5:im 

So 

[0 0 18] j:OA«cWfctt, *»Wi:«5g«/^ • 
^*}*{1> *«^<-^^^K«*teK|j|*ixfc*ft 

^^stc^n ^ h Lx—femmmz7*4 w^77^ 
^ M7 p P77^/w^ ; eni-ov^, ^m94 ^ > 

«(0»6*Miff*5fflrflB U ^ v ^« J: «9 w ^^JcffirfaS* 



(6) 
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V>i/>f^-? »JjS«tti-ara«iioJr3;ft;ft:7*<< u 

iBjfflflPg^fcf^ W/c7r^^HiAt5i# 

[0 0 19] |(ffi2|il<EJfctt&W7i!ftfl£ft£&<z>f6 

5o 

[00 20] fcsvtt, M1BleI«Btt«»Pit?«ffE^S^ 

[0 0 2 1 ] tMEf*-< ^^077^^81 

(i*3V^T, «JfS«7995P||L$nfc-r-f H'7'n77^/WSr 

tts^-rsst-g-i^ *«>^T«rtsiHHBJDHtawfciaiwai 

[0 0 2 2] JSK**:, fltrfSm739JP©l9:Pg-CtfII5l^ffi9JP 
3fl9:l^-Cti573$tvfcP1ta9J11^$nfc7 J ^ K7-D77-f 
/Kogfg^^ 5 y^g©7i— 7y^^ h/wrom73ffi 

SS^tLfc^-f H'^n^r'f/K^HtllSl^ffiSPMLam-CO 
|^ffi*P3llHl^:«r#lS LfcigJlofi^ttttljllBSPgtSrfT 5 

[0023] Kftm^&zm^ftm&imm <c 

dma) ii«7J^:©S:m^Bo^-^--v-lH]K«, «3f 50 
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jyuyyi ^%.&Mk, :©7-f M7 , B77'f/KO 
^MtiCo^t, S^^f 5i'r»C7 , ny hSUfc 

7^;kD7i- Vl/V^t H/w4r, tfM*rf 5P?tB;&P#£ 

ftfcxf M7'P77"f/W7i-7V^'<^ h/Hrg 

it-S-dli, wWleitaApSL^Hfcx^ W7'B77'f^Sr 

ttl73-r5t*t-, r<DP+B*P»$tbfcx^ ^7"D77 

Ssi, croi^tBiP^^ejWTJ^ttTtl^taJP^Six/^x 
^ w-f7p77^^»Slf^'(' 5 y^g07x-^y^ 
h^©ffi^fflSrS« *W 5 >-^SIc^S(*P3f-r5w 
ttcJ: ^©TjAP^^ttTt^^ f-Y7"o7r-f/wSr*W« 
^i-S©73*P»ei5i:, MKBftJt«»-C«re«*f<ttt s l t 

h ^<D({L^ b (onstm^m l % v «t o 
>r 7° p 7 r w ^ W73 -r s t # izftimmmm s tifc^ 

^M/o??^^, flflfiSx-f M7'B77'f^4« 

n<o±^L-rz,m^f>i n , 7 , B77^/w-cft«ix.ti 

fri-SJ; 7l^taiP©a5^fiJffliL. BtrfST^ W7 

t ^MIE«7aAP*«fB-eJ)ttH««f * tix v » 5 mt}MM £ in 

[0 0 2 4] sfriEiHi^w:iftffl5«s5fa^«^<73ite*f 
WIS L # J: *9 t < ft v x t $ 

So 

[0 0 2 5] foSVM*. BfllSlHlteJtiSsSEttffllS^fgMiZ? 
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[0026] tteMMit, mmmfitimztift 
st*^ &&-rz>mt>ton& tilths ^^077^ 

[0 0 2 7] ttettAtt)WttfifrCIQttJin*tt0 
[0 0 2 8] 

i&woommntem] sir, mm*&mLx*&m<Dm 
m<Drm\z^^x®LW-rz>c 20 
[0029] @i ti. *mm<n-mmMmc&z>cr>M 

*). 7-fl"f7P77^/^l2, 

[0 0 3 0] 7-fK7"a77^^i2tt 1 A^4f& 
ft*SriS»*WBcL,-C, m&W- T-ttHfc-o^TBfKOtt 

^ W7o77-f/^4*LUlA«. 
[0 0 3 1] 7i-5?y^ WHW9»3ttU fflflltt 
8ro»tt51«±OlftNtLfciS 0 -cf^ WT'o 
7r-r/^^Si5 2-eWf 5 ix7t>'^— i?lsy<<? WKOfi 

[0 0 3 2] EHEJttSESP 5 fit. Vs.— Vl/?^? h^W- 

d©|ft*ttta*L*^«fl t h J^AtV^-g-lcteS*-^ 
* h^(*^gC4{c^$n7tS*:'<^ h/wt7i-i?> 

[0 0 3 3] PtiA0^ffl5 6(4, f^K7 , o77^^4 
fi)cS|5 2r'^fiK$tvfc7 ? i' M7'n77'/^«)7*- v 7 ^- 50 
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[0034] mmn&m 7 ratiftijMg 6 ©tB^-i-s 

l^tSAPSL^ftfc^ h/i-l«7^ ^7077^^1:0 
[0 0 3 5] »J««P8«, WT<Oiii5#^S:ffiiJ^-r5o 

7^— v^r**-* h^^SE3 (c*fLr, jitR-r^t? 

asL£vMi60 t h<fci9;*:£<&o;fc4§-g\ l^+i*P#gl5 6 
^paf^^tv-CV^I^tBAPgC^ttrt-r^ ^7p77 
^SrBAanlMimctttfjU *fc*P*«^*<iT^S 
l^fBflpgt^ftfcT^ W T'o^rW zi'Sr^-r K7*o7 
T^£/&a5 2o£/&-f S^w ^7077^^11 

v7t<< /i'£.l$.M2<D£.i$ l 'fZ> ; r4 W7f77-f/KZ) 
tt«C**^*3e» fcftfc L# V*«M t h r t (C, 

m**P^S^5 7^c:^»$^^TV^Sfl:7^^)P3P$^^^X'f u-T 

5S^iP*SB7SrMfflli-S 0 r©|?^ l^taJPjfSP 6 KIr) 
ffi*p»^ixrt7 f ^ ^^77^ /h3*«8P£*it^5J& 

77-t >v*njjimM 7 ± 5 jp» as 6 & 
Hiu i^t@»p»Si5 6«t'9W^$nfci^*asp|p^tLfc7 ? 

w-T7°o 7rW/L'<S:ffl:^SP»L7tmjc:, i^D»§n 

[0 0 3 6] E12tJJ;TJ ? l213(il2llco-^— ^--v— [ElggO 
*J«7n-Mit57B-ft-h-?fc5. B 
1» 0 2*5j;UMg|3£#J$L.-t, **1S^I^SCD 

So 

[0037] 7-fK7P77-f ^fi)cffl5 2 -ete, A7^) 
1 ib A7^) S *x S 7 4 *J 9 Z tltzmm^— * '< V 

U7T-1 ^&±)&.^tiit)-rZ> (*5 l S/7*A2) . 

[0 0 3 8] 7i-^y^7 h/np*9a5 3-eii, ffilJW 

g)5 8<7)»J#CDt tic, ^-f W^o 7x^^^81520 
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mti-tZ^? h/Mgo-r^ \'4'7 , *7t4 frCD^iS 94 

[0039] *^ia<BH:tiif5 5-ett, ±fam^tttt 5 F*& 

A5) o 

[0 0 4 0] d^*6*rffi^b#l/^ttfl t h X V 

izvknztixit^&mntonztiitT** \s47uy r 4^ 

SJ: 5Rffl*D»g|5 6^ffl»t-5 (^r^A6) 0 
[004 1] — *\ ^x^AS^^T, d 

1 h £ v*$friizm&te, &m 20 
4Mz&&m 94 ^ ^smzDm-tzz tie miito 

mtsinti'fj i"( 7* y r 4 ^Z'g.m'f z> X 51*io» 

U7^A8) , PJ*i*P»»6^««p 

U ^fyyA2t?MStif:T>f W^n77^/H: 

[0 0 4 2] H4I4, JbiELfc*J«^n-(7)*J»^-0iJ 
SrKM"t-S««:ia-e*)5c B4^FD0-FD5l«n 
fti, M7 p P77^/w4^»2-ei»:^$tiyt: 
uxf ^D7r^^D0-D 5 (H*-frTo ) **t>y 

FDl, F D 2 N FD3. F D 4 *5 
[0 0 4 3] |Hlteit«SEif|5 5 K*5^T, S*-<^ h/UF D 
? h^FDl (DftmmO 1 0<D*6*Mtti: L#VMB0 t h 

j&*Jfc*fc£it, I 0 i o I < e t hte<nx\ xf^^A2 

^«:«F^nTV^^^^ffi^JP»^i^/C7 :f ^ \s4 7*yT4fr 50 
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c^iido) tmmmztiZo jsat> fdo^ 

FD2^Sge 2 O*5j:t;FDO^FD3(DMl0 

3 o <t t*^>*63*ffl[ttutv^ffie t h J: D/hSi^-e-t 

[0044] t^L, FD0^FD4OMSM0O 

iWi$v'fe th«tn*tv^ -tax* -era 

P7r^/Wl 7^****1* *:CfC{fc«P£ 

;ft,TV>5®;^P*£*ifc-r --f \s4 7* 7 r 4 MzMMu 

fcf^W7 p D77^/MiM*sn, ^at^sntr 

MfytttfW'&itSfrltiyx: — i?>tfs<9 F/i^FD4^ 
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